PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2002-217036 
(43)Date of publication of application : 02.08.2002 

(51)lnt.CI. H01F 17/00 

H01F 19/06 
H01G 4/12 



(21) Application number : 2001- (71)Applicant : MURATA MFG CO LTD 

005620 

(22) Date of filing : 12.01.2001 (72)lnventor : MASUDA HIROSHI 

KATO NOBORU 



(54) HIGH FREQUENCY COMPOSITE CIRCUIT AND COMPONENT 




(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high frequency composite circuit and 
component with less signal leakage and insertion loss in an unbalanced line. 
SOLUTION: A high frequency compound circuit 20 comprises a balun section 21 



and a branching composite circuit 22. The balun section 21 comprises an 
unbalanced transmission line 25 and a pair of balanced transmission lines 26 
and 26. The branching composite circuit 22 is a diplexer comprising a secondary 
low pass filter 27 and a tertiary high pass filter 28. The low pass filter 27 
comprises a coil L1 and capacitors C1 and C2, and the high pass filter 28 
comprises capacitors C3 to C5 and a coil L2. One end of the low pass filter 27 is 
connected to the unbalanced transmission line 25 and the other end is connected 
to an unbalanced signal terminal 33. One end of the high pass filter 28 is 
connected to the unbalanced transmission line 25 and the other end is connected 
to an unbalanced signal terminal 34. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The RF combination circuit characterized by having constituted the 
balun from a balanced transmission line of a couple, and the one unbalance 
transmission line which carries out an electromagnetic coupling to said balanced 
transmission line, and connecting spectral separation / composition circuit to a 
serial electrically in the unbalanced line of said balun. 
[Claim 2] RF composite part characterized by having constituted the balun 
section from said balanced transmission line and said unbalance transmission 
line in said layered product, and connecting spectral separation / composition 
circuit section to a serial electrically in the unbalanced line of said balun section 
while accumulating at least the stripline which constitutes the balanced 
transmission line of a couple, the stripline which constitutes the one unbalance 
transmission line which carries out an electromagnetic coupling to said balanced 
transmission line, and two or more dielectric layers and constituting the layered 
product. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a RF combination circuit and RF 
composite part, the RF combination circuit especially used as balanced - 
unbalance signal converter thru/or phase converters, etc. of IC for 
communication equipment, such as a cellular phone, and RF composite part. 
[0002] 

[Description of the Prior Art] A balun transformer is for changing the balanced 
signal of a balanced transmission line (balance transmission line), and the 
unbalance signal of the unbalance transmission line (imbalance transmission 
line) mutually, and a balun is the abbreviated name of balance-imbalance. A 
balanced transmission line has two signal lines which make a pair, and what a 
signal (balanced signal) spreads as the potential difference between two signal 
lines is said. In a balanced transmission line, since an outpatient department 
noise influences equally to two signal lines, an outpatient department noise is 
offset and there is an advantage of being hard to be influenced of an outpatient 
department noise. Moreover, since the circuit inside an analog IC consists of 
differential amplifier, it is a balance mold with which the input/output terminal for 
the signals of an analog IC also inputs or outputs a signal as the potential 



difference between two terminals in many cases. On the other hand, that to 
which a signal (unbalance signal) spreads the unbalance transmission line as 
potential of one signal line to ground potential (zero potential) is said. For 
example, the microstrip line on a coaxial track or a substrate is equivalent to this. 
[0003] Conventionally, the thing given [ as a balun transformer ] in JP.11- 
214943.A which has the spectral separation function which separates one 
balanced signal spectrally and is transmitted as two unbalance signals, and the 
multiplexing function to multiplex and to transmit two unbalance signals as one 
balanced signal is known. This balun transformer extended the one unbalance 
transmission line to the usual stripline mold balun transformer, and as shown in 
drawing 5 , it is equipped with the two unbalance transmission lines 5 and 6 and 
the balanced transmission lines 7 and 7 of a couple. The unbalance transmission 
line 5 has the line sections L1 and L2 connected to the serial. The end of the 
unbalance transmission line 5 is connected to the unbalance signal terminal 1 , 
and the other end is opened. The unbalance transmission line 6 has the line 
section L5 and L6 which were connected to the serial. The end of the unbalance 
transmission line 6 is connected to the unbalance signal terminal 2, and the other 
end is opened. The balanced transmission lines 7 and 7 of a couple have the line 
sections L3 and L4, respectively. The one edge each is connected to a gland, 
and, as for the line sections L3 and L4, each of that other end is connected to the 
balanced signal terminals 3a and 3b. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, as for the conventional 
balun transformer 10, the line sections L1 and L2 have the electric merit 
equivalent to the quarter-wave length of the application center frequency of the 
unbalance signal S1 outputted and inputted by the unbalance signal terminal 1, 
respectively. Similarly, the line section L5 and L6 have the electric merit 
equivalent to the quarter-wave length of the application center frequency of the 
unbalance signal S2 outputted and inputted by the unbalance signal terminal 2, 
respectively. On the other hand, the electric merit of the line sections L3 and L4 



compares the line sections L1 and L2, the line section L5, and L6, and has 
doubled with the electric merit of the longer one. 

[0005] However, since balanced transmission lines 7 and 7 were carrying out the 
electromagnetic coupling of the balanced signal S3 from balanced transmission 
lines 7 and 7 to the unbalance transmission lines 5 and 6, for example when 
separating spectrally into the unbalance transmission lines 5 and 6, the problem 
that leakage and an insertion loss became [ a signal ] large was in the unbalance 
transmission line of the other party. Especially, when the ratio of the line length of 
the line sections L1 and L2 of the unbalance transmission line 5, and the line 
section L5 of the unbalance transmission line 6 and the line length of L6 is an 
integral multiple, it appears notably. 

[0006] Then, the object of this invention has little leakage of the signal in an 
unbalanced line, and it is to offer the RF combination circuit where an insertion 
loss is small, and RF composite part. 
[0007] 

[Means for Solving the Problem] In order to attain said object, the RF 
combination circuit concerning this invention constitutes a balun from a balanced 
transmission line of a couple, and the one unbalance transmission line which 
carries out an electromagnetic coupling to said balanced transmission line, and is 
characterized by connecting spectral separation / composition circuit to a serial 
electrically in the unbalanced line of said balun. 

[0008] Moreover, the stripline from which the RF composite part concerning this 
invention constitutes the balanced transmission line of a couple, While 
accumulating at least the stripline which constitutes the one unbalance 
transmission line which carries out an electromagnetic coupling, and two or more 
dielectric layers on said balanced transmission line and constituting a layered 
product The balun section is constituted from said balanced transmission line 
and said unbalance transmission line in said layered product, and it is 
characterized by connecting spectral separation / composition circuit section to a 
serial electrically in the unbalanced line of said balun section. 



[0009] 

[Function] It is separated spectrally in spectral separation / composition circuit, 
and the balanced signal inputted into the balanced transmission line is outputted 
as an unbalance signal of two different frequencies by the above configuration, 
after being changed into an unbalance signal by the unbalance transmission line. 
On the contrary, after being multiplexed in spectral separation / composition 
circuit, the unbalance signal of two different frequencies is inputted into the 
unbalance transmission line, and is further changed and outputted to a balanced 
signal by the balanced transmission line. Thus, since multiplexing or spectral 
separation of a signal is carried out in spectral separation / composition circuit, 
the leakage of the signal in an unbalanced line is suppressed, and an insertion 
loss becomes small. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the RF 
combination circuit concerning this invention and RF composite part is explained 
with reference to an attached drawing. 

[0011] One operation gestalt of the RF combination circuit concerning this 
invention is shown in drawing 1 . This high frequency combination circuit 20 
consists of the balun section 21 and the spectral separation / composition circuit 
section 22. The balun section 21 is the so-called MACHANDOBARAN, and is 
equipped with the one unbalance transmission line 25 and the balanced 
transmission lines 26 and 26 of a couple. The end of the unbalance transmission 
line 25 is electrically connected to spectral separation / composition circuit 
section 22, and the other end is opened. The unbalance transmission line 25 has 
the line sections L11 and L12 connected to the serial. The balanced transmission 
lines 26 and 26 of a couple have the line sections L13 and L14, respectively. The 
one edge each is connected to a gland, and, as for the line sections L13 and L14, 
each of that other end is connected to the balanced signal terminals 32a and 32b. 
The line sections L1 1-L14 have the electric length which is equivalent to quarter- 
wave length, respectively, the line sections L1 1 and L13 carry out an 



electromagnetic coupling, and the line sections L12 and L14 are carrying out the 
electromagnetic coupling. 

[0012] Moreover, spectral separation / composition circuit section 22 is the so- 
called diplexer, and consists of the secondary low pass filter 27 and the 3rd high- 
pass filter 28. A low pass filter 27 consists of a coil L1 and capacitors C1 and C2, 
and a high-pass filter 28 consists of capacitors C3-C5 and a coil L2. The end of a 
low pass filter 27 is connected to the unbalance transmission line 25, and the 
other end is connected to the unbalance signal terminal 33. The end of a high- 
pass filter 28 is connected to the unbalance transmission line 25, and the other 
end is connected to the unbalance signal terminal 34. And while designing so 
that the pole formed in the parallel resonant circuit which consists of the coil L1 
and capacitor C2 of a low pass filter 27 may be located in the passband of a 
high-pass filter 28, it is designing so that the pole formed in the series resonant 
circuit which consists of the coil L2 and capacitor C5 of a high-pass filter 28 may 
be located in the passband of a low pass filter 27. 
[0013] These unbalance signals S1 and S2 will spread the unbalance 
transmission line 25, after being multiplexed in spectral separation / composition 
circuit section 22, and the RF combination circuit 20 will be changed into the 
balanced signal S3 in balanced transmission lines 26 and 26, if the unbalance 
signal S1 and the unbalance signal S2 are inputted into the unbalance signal 
terminals 33 and 34, respectively. This balanced signal S3 is outputted from 
between the balanced signal terminals 32a and 32b. On the contrary, if the 
balanced signal S3 is inputted into the balanced signal terminals 32a and 32b, 
after the balanced signal S3 spreads balanced transmission lines 26 and 26 and 
is changed into an unbalance signal in the unbalance transmission line 25, it will 
be further separated spectrally into two different unbalance signals S1 and 
unbalance signals S2 of a frequency in spectral separation / composition circuit 
section 22. These unbalance signals S1 and S2 are outputted from the 
unbalance signal terminal 33 and the unbalance signal terminal 34, respectively. 
Thus, if the RF combination circuit 20 is used, two unbalance signals can be 



multiplexed to one balanced signal, and one balanced signal can be separated 
spectrally into reverse at two unbalance signals. And since multiplexing or 
spectral separation of a signal is carried out in spectral separation / composition 
circuit section 22, the leakage of the signal in an unbalanced line can be 
suppressed, and the RF combination circuit 20 of high performance with few 
insertion losses is obtained. 

[0014] The decomposition perspective view of an example of laminating mold RF 
composite part 20A which has circuitry of drawing 1 is shown in drawing 2 . As 
shown in drawing 2 , laminating mold high frequency composite part 20A has 
arranged the balun section 21 in the lower part of a layered product which 
accumulates the dielectric sheet 41 and becomes, and arranges spectral 
separation / composition circuit section 22 in the upper part. In addition, it cannot 
be overemphasized that the balun section 21 and spectral separation / 
composition circuit section 22 may be arranged to right and left of the dielectric 
sheet 41 . Resin or ceramic dielectrics, such as epoxy, etc. are used as an 
ingredient of the dielectric sheet 41. The sheet thickness of each dielectric sheet 
41 is set as the predetermined dimension. 

[0015] The balun section 21 has the stripline 55 which constitutes the unbalance 
transmission line 25 of drawing 1 , and the striplines 56 and 57 which constitute 
balanced transmission lines 26 and 26. The stripline 55 has the line sections L1 1 
and L12 connected to the serial through the below-mentioned junction terminal 
36 grade. Striplines 56 and 57 have the line sections L13 and L14, respectively. 
The line sections L11-L14 are carrying out the respectively spiral configuration, 
and have the electric merit equivalent to quarter-wave length. The line sections 
L12 and L14 are formed in the line section L1 1 and L13 list so that it may counter 
on both sides of a sheet 41 , respectively. Therefore, the electromagnetic 
coupling of the line sections L12 and L14 is carried out to the line section L11 
and L13 list, respectively. 

[0016] End 55a of the line section L1 1 of a stripline 55 is exposed to the near 
side of the left part of the dielectric sheet 41, and other end 55b is arranged in 



the center section of the dielectric sheet 41 , and let it be an open end. End 55c of 
the line section L12 of a stripline 55 is exposed to the back side of the left part of 
the dielectric sheet 41 , and 55d of other ends is connected to the cash-drawer 
electrode 43 through the beer hall 60. End 43a of the cash-drawer electrode 43 is 
exposed to the near side of the left part of the dielectric sheet 41 . 
[0017] End 56a of the line section L13 of a stripline 56 is exposed to the left of 
the side of the near side of the dielectric sheet 41 , and other end 56b is 
connected to the cash-drawer electrode 42 through the beer hall 60. End 42a of 
the cash-drawer electrode 42 is exposed in the center of the side by the side of 
the back of the dielectric sheet 41 . End 57a of the line section L14 of a stripline 
57 is exposed in the center of the side by the side of the back of the dielectric 
sheet 41, and other end 57b is connected to the cash-drawer electrode 44 
through the beer hall 60. End 44a of the cash-drawer electrode 44 is exposed to 
the left of the side by the side of the back of the dielectric sheet 41 . 
[0018] The grand electrodes 61-63 are formed in the dielectric sheet 41 at 
extensive area, and each end 61a-63a has exposed them in the center of the 
side by the side of the back of the dielectric sheet 41 . The line sections L1 1 and 
L13 are arranged among the grand electrodes 61 and 62, and the line sections 
L12 and L14 are arranged among the grand electrodes 62 and 63. As for these 
grand electrodes 61-63, it is desirable to be arranged in consideration of the 
property of RF composite part 20A in the location which only a predetermined 
distance separated from striplines 55, 56, and 57. 

[0019] In addition, although the line sections L1 1-L14 are formed in an altogether 
different dielectric sheet 41 with this operation gestalt, the line sections L1 1 and 
L12 are formed on the same dielectric sheet, and you may make it form the line 
sections L13 and L14 on the same dielectric sheet. 

[0020] Spectral separation / composition circuit section 22 has arranged the high- 
pass filter 28 to the near side of the dielectric sheet 41 , and arranges the low 
pass filter 27 to the back side. The coil L2 of a high-pass filter 28 connects the 
spiral coil conductor patterns 91 and 92 electrically through a beer hall 60. End 



91a of the coil conductor pattern 91 was exposed to the near side of the right- 
hand side of the dielectric sheet 41 , and end 92a of the coil conductor pattern 92 
is exposed in the center of the side of the near side of the dielectric sheet 41 . 
Similarly, the coil L1 of a low pass filter 27 connects the coil conductor patterns 
93 and 94 electrically through a beer hall 60. End 93a of the coil conductor 
pattern 93 was exposed to the rightist inclinations of the side by the side of the 
back of the dielectric sheet 41 , and end 94a of the coil conductor pattern 94 is 
exposed to the back side of the left part of the dielectric sheet 41 . 
[0021] The capacitor electrodes 71, 73, 74, and 76 counter on both sides of the 
dielectric sheet 41 , and constitute the Maine capacitor C3 of a high-pass filter 28. 
The capacitor electrodes 72, 73, 75, and 76 counter on both sides of the 
dielectric sheet 41 , and constitute the Maine capacitor C4. Similarly, the 
capacitor electrodes 76, 77, 78, and 79 counter on both sides of the dielectric 
sheet 41, and constitute the capacitor C5 for pole adjustment of a high-pass filter 
28. It exposed to the back side of the left part of the dielectric sheet 41 , and the 
ends 71a and 74a of the capacitor electrodes 71 and 74 have exposed the ends 
72a and 75a of the capacitor electrodes 72 and 75 to the rightist inclinations of 
the side of the near side of the dielectric sheet 41 . Moreover, it exposed to the 
back side of the right-hand side of the dielectric sheet 41 , and the ends 73a, 76a, 
and 78a of the capacitor electrodes 73, 76, and 78 have exposed the ends 77a 
and 79a of the capacitor electrodes 77 and 79 to the near side of the right-hand 
side of the dielectric sheet 41 . 

[0022] Furthermore, the capacitor electrodes 80 and 81 counter on both sides of 
the dielectric sheet 41 , and constitute the capacitor C2 for pole adjustment of a 
low pass filter 27. The capacitor electrodes 82 and 83 counter on both sides of 
the dielectric sheet 41 , and constitute the Maine capacitor C1 of a low pass filter 
27. End 80a of the capacitor electrode 80 was exposed to the back side of the 
left part of the dielectric sheet 41 , and end 81a of the capacitor electrode 81 is 
exposed to the rightist inclinations of the side by the side of the back of the 
dielectric sheet 41 . Moreover, end 82a of the capacitor electrode 82 was 



exposed to the rightist inclinations of the side by the side of the back of the 
dielectric sheet 41 , and end 83a of the capacitor electrode 83 is exposed in the 
center of the side of the near side of the dielectric sheet 41 . The cash-drawer 
electrodes 42-44, striplines 55-57, and the grand electrodes 61-63 are formed by 
approaches, such as the sputtering method, vacuum deposition, and print 
processes, and consist of ingredients, such as Ag-Pd, and Ag, Pd, Cu. 
[0023] Each sheet 41 is accumulated, and by being calcinated in one, as shown 
in drawing 3 , let it be a layered product 100. Balanced signal terminal 32a, the 
unbalance signal terminal 34, and the grand terminal G1 are formed in the side 
face of the near side of a layered product 100, and balanced signal terminal 32b, 
the unbalance signal terminal 33, and the grand terminal G1 are formed in the 
side face by the side of the back. The junction terminals 35-38 are formed in the 
end face of right and left of a layered product 100. Terminals 32a-38 and G1 are 
formed by approaches, such as the sputtering method, vacuum deposition, and 
the applying method, and they consist of ingredients, such as Ag-Pd, Ag, Pd and 
Cu, and Cu alloy. 

[0024] Balanced signal terminal 32a is electrically connected to edge 56a of a 
stripline 56. Balanced signal terminal 32b is electrically connected to edge 44a of 
the cash-drawer electrode 44. The unbalance signal terminal 33 is electrically 
connected to edge 93a of the edges 81a and 82a of the capacitor electrodes 81 
and 82, and the coil conductor pattern 93. The unbalance signal terminal 34 is 
electrically connected to the edges 72a and 75a of the capacitor electrodes 72 
and 75. The grand terminal G1 is electrically connected to the edges 61a-63a of 
edge 92a of the coil conductor pattern 92, edge 83a of the capacitor electrode 83, 
edge 57a of a stripline 57, and the grand electrodes 61-63. 
[0025] The junction terminal 35 Moreover, the edges 71a, 74a, and 80a of the 
capacitor electrodes 71 , 74, and 80, It connects with edge 94a of the coil 
conductor pattern 94, and edge 55c of the line section L12 of a stripline 55 
electrically. The junction terminal 36 is electrically connected to edge 55a of a 
stripline 55, and edge 43a of the cash-drawer electrode 43. The junction terminal 



37 is electrically connected to the edges 73a, 76a, and 78a of the capacitor 
electrodes 73, 76, and 78, and the junction terminal 38 is electrically connected 
to edge 91a of the edges 77a and 79a of the capacitor electrodes 77 and 79, and 
the coil conductor pattern 91. 

[0026] When adjusting the electrical characteristics of RF composite part 20A, 
the electromagnetic coupling between the line sections L12 and L14 can be 
adjusted to the electromagnetic coupling between the line sections L1 1 and L13, 
and a list by changing the thickness of the dielectric sheet 41 , and the line width 
of face of striplines 55-57. 

[0027] Drawing 4 is a graph which shows the passage property S21 of RF 
composite part 20A. The activity frequency band shows [ continuous lines 105 
and 106 ] the thing (450MHz and 900MHz), respectively. The passage property 
S21 of the conventional balun transformer 10 shown in drawing 5 is also 
collectively indicated for a comparison (dotted-line 107,108 reference). Leakage, 
especially the insertion loss of a signal are [ the conventional balun transformer 
10 ] bad to the unbalance transmission line of the other party. On the other hand, 
since RF composite part 20A of this operation gestalt has separated the signal in 
spectral separation / composition circuit section 22, the leakage of the signal in 
the unbalance transmission line 25 is suppressed, an insertion loss is reduced 
about 50% (it improves from conventional 7.2dB to 3.6dB), and it can realize the 
balun transformer of high performance. 

[0028] in addition, the RF combination circuit and RF composite part concerning 
this invention are not limited to said operation gestalt, within the limits of the 
summary, can be boiled variously and can be changed. For example, the 
structure or the configuration of the balun section or spectral separation / 
composition circuit section are not limited to said operation gestalt, and various 
things are adopted according to a specification. The configuration of the stripline 
which constitutes a balance and the unbalance transmission line is arbitrary, and 
is spiral, and also it may have the shape of a meandering configuration or linear 
etc. Moreover, it is not necessary to necessarily set the line section as the 



electric length of quarter-wave length. 

[0029] Furthermore, although it separates spectrally into two unbalance signals 
or said operation gestalt multiplexs two unbalance signals in spectral separation / 
composition circuit section, it is not limited to this and may apply this invention to 
what separates spectrally or multiplexs three or more unbalance signals. 
[0030] moreover, said operation gestalt - an individual - although the case of a 
product was made into the example and explained, the mother substrate which 
equipped the case at the time of mass production with two or more RF composite 
part of a part is manufactured, and it starts in desired size, and considers as a 
product. Furthermore, although said operation gestalt is calcinated in one after it 
accumulates the dielectric sheet with which the conductor was formed, it is not 
necessarily limited to this. A sheet may use what was calcinated beforehand. 
Moreover, RF composite part may be manufactured by the process explained 
below. After applying paste-like dielectric materials with means, such as printing, 
and forming a dielectric layer, a paste-like conductor ingredient is applied to the 
front face of the dielectric layer, and the conductor of arbitration is formed in it. 
Next, paste-like dielectric materials are applied from said conductor. In this way, 
the RF composite part which has a laminated structure is obtained by giving two 
coats in order. 

[0031] Moreover, although the capacitor and coil which constitute spectral 
separation / composition circuit section are built in in a layered product with said 
operation gestalt, the part or all is changed to a chip, and they may be made to 
mount them on the surface of a layered product. 
[0032] 

[Effect of the Invention] Since multiplexing or spectral separation of a signal is 
carried out in spectral separation / composition circuit according to this invention 
so that clearly from the above explanation, the leakage of the signal in an 
unbalanced line can be suppressed, and an insertion loss can be made small. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The electric representative circuit schematic showing 1 operation 

gestalt of the RF combination circuit concerning this invention. 

[Drawing 2] The decomposition perspective view of laminating mold RF 

composite part which has circuitry of drawing 1 . 

[Drawing 3] The appearance perspective view of the laminating mold RF 

composite part shown in drawing 2 . 

[Drawing 4] The graph which shows the passage property of the laminating mold 
RF composite part shown in drawing 2 . 

[Drawing 5] The electric representative circuit schematic of the conventional 
balun transformer. 
[Description of Notations] 

20 - RF combination circuit 
20A - RF composite part 

21 - Balun section 

22 - Spectral separation / composition circuit section 

25 - Unbalance transmission line 

26 - Balanced transmission line 

27 -- Low pass filter 



28 - High-pass filter 
41 - Dielectric sheet 
55-57 - Stripline 
100 - Layered product 
L1 1-L14 - Line section 
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fij£#*>£. 7*n^lC<3i^«D|IIIWiiS»* 

JffFt, ^-f^Zo^SS^IBKomtaiSk LTA7J&I>^ 
fitii^-tSA'5>'xaT'S>l.c:k* i #v^ .IfUrttL 

mia (-t'D«<i) i;sti-i>-*<J0€^iic7)a{4k fee 

[ 0 0 0 3 ] ft*, -0*> J PW!*£#*LTZ'0*FF 

££S<LT-OOWfi^k LT{5i£t 
-t&A'^yh^yxfcL-C, #^¥1 1-214943 

7. 7fc£«;c.TVV&. Wffifii»5li. EfllfcS 
8$flfc»»95Ll. L2£*LT^I>. ^PF«gg» 



3, L4**LTOft. tft»SSL3. L4 
jW*VFfc«KS*U ^C7)#ffi®*<^«fl#^3 
a, 3bfcS8SflTH&. 
[0004] 

>h5yxi0{i, ||BttLl&tfL2(i. 

m- 1 KAas^stu^FHSfi-f s i coaffl+'C^aas 

BMJMc. &BS5L5&1/L6H;. 3FFflHI#«HF2k:A 
aj^SixS^TOft^- S 2 co®ffl4"C^88aw 1 / 4* 

U «R»L3fttfL40>«i!l*tt, tIKtfLl. L2 

[0005] LfrVtettk. mt^^mmmmi , i 

frt><7)¥®m^ S 3 * . 5 . 6 tCtfifct 

i>%&. ¥&Hs&*B 7 , 7 Wff«S8 5 , 6 

«Wu 8A^*^#<&Skv^|S]gI* { S>->*:. # 
C. ^¥«fiS8«»5W«B»L 1 . L2£7)^ftftk^ 
¥ SfijStftK 6 cOilK^ L 5 , L 6 (OlSSSft^Jt*^ 

[ 0 0 0 6 ] * iT, JftnaBttU. ^¥«H!§T'^ 
[0007] 

[PS?r{B^-rS^^S] fftesws-^-ri.^ 
Bk. mMmm^mmzmm^^i-h-^T^m^ 
km. ■ £&m*i&&mzm\izm&it:z t mmt 

[00 08] 4fc. *%BSCft&«ffllHS^ffiA(i. - 
«OT«aJaUlt*lW-6X h 'J 'y7-7^ ^k , MB 

mmmmzmm^i-^-^T^mmmmm 

khmfi-mhxmmftzmfcf&kkbiz, mi*mm 
jMss& k irEFF»ejisiiBk t-m awi*rt t=><9 > 

[0009] 

wm.m-*mmk txm^tih. mz, -mm 
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[00 10] 

zmkixwmt&. 

[ooin if^mz^nmM^m^-mmmm 

SrHlKiirr. MiSE8rtt£II]S§2 0{i, /^>&2 1 
fc^-jS -^11181^2 2 fct1««$<lT^S. 
2 1J4, vW7-f^y h'y'v? 9, — o(WF 
Wf5miS2 5i:-M^ffiSiMtSS&2 6. 2 6k£ 
^PFftga»»2 5<o-s|St4#}£ • £J£@ 

W««8SS2 5ti, BflfcJ^S*ifcttH«L 1 
1. LI 2fc*LTH*. -«tOWfE3ll»K2 6. 2 
6(4, *il*fUMHWL 1 3 , L14fc*LTV^. tS 

1 3 , L 1 4 tt*<0#-SSa<^7 f FfcftB* 
ft, *04MB*I* W F««WF3 2a, 32b 
ftTH*. tUWLl l~L14ti, aai/4» 

jBcfflW>msui£WU iassasL 1 1 1 l 1 3#m 

g»g-&U IIKSL1 2kL14*»«a9lF-&L"rv^. 
[0 0 12] jfcfc, ft®. • ^HI»IB52 2J4, V*«}>6 
/-fru^-tr*!), 2<JW>n-y**7.f/l'*27fc3 
&<7>MyN'X7 4rt<:y-2 8kTlfj£2ftT^.&., n-/i 
X7-f/l-^2 7{±3>f;l/LlStX3yr>'^C 1 , C2 
J^Sr 1 ), A^U7.(;^2 8(^yfytC3-C 

WP3 3fcS8K$ftTV>*. M/«7^W2 8«- 
Wi*¥flftaaM&2 5fc*ttSft. ttflUPFWSfc* 
*8*3 4fc«tt$ft'CH*. *l/C, u-*X7<M 

2 7c7)a-^^L 1 k 2frht£h M^ftil® 

fctittts J; a tcistt-ri. k 1 1 t\4*x7 < >v? 
mzxm&t^t^n-jixy << )v? 2 Krmmwfa 

[0013] m®imizW2 Ote, ^TOft^l^ 
3,34 lc*ft«l*Ttffl» S 1 SWIi^ S 2 
*9Jl£ft6 k . ZtihT^m^S 1 k S 2(ifrj£ • 

&fmsm2 2izx&mtitzm. *¥-®ism&2 5 
ami. y-mzmm 26, 2 6 ct jfwm- s 3 1 

- <0¥ffifl^ S 3 ii Wft^i 1 3 2a, 

3 2b«>iaa»fea}*3*l.4. S£K. W1WP3 2 
a, 3 2MCWft^S3fr7,7JSftSk, Wfl^S 

3 (4 2 6. 2 6 £fs» L , *Wfii*l£fi& 
2 5 fcT W&©#fc:3H*3*ufctt. S A>C MtL • £ 
j£@S&gB 2 2 fct . Zo^&sm&O^P&ft^S 



1 , S 2 <i*ft WFWt" 5 ?^ 3 3 &tPFPffift^ 

2 0£[£ffli-ftjf', z^^Wfi-^^-ocoTOfi-^ 

#&-f h Z. b j&**C# S . L*>t> . • ^jSQKtf 2 2 

^cT^t^'&&^>l>v^^^$•L•cv^6^. wart* 

KT'<OfI^<0ifft£«J i ZZbtfX'Z, ft XWiV&ti: 
\ tftttll^ff JUttttteEIK 2 0 jW» £>ft£ . 

[ 0 0 1 4 ] 01 (o®&m&tttmm$mmm& 
uff a 2 0Aco~m<?>frM®mffl£m2i l ziiii-. 12^ 

f «JBfflKffliW«^a!ift20AJ4, Ji?y&2 

1 2rl?Htft^-h4 1 £W*SfeT£*«JMtf>TSfc 
SHU 4i«--&j£|IIB»2 2«:±aMcffi11LT^4. 

A*5V«2 1fc4Hfc-£j£HI&&2 2£8$«ftv' 
-h4 lOSfcfcEifl/ti J:V^fc{iSa*f t.'Or 
W 8Wt*v—h4 KOttSfcLTtt. x^Jfx^co^ 
Bt*£ V Mi* 9 5 y 9 RWWfiWfl^&ft* . #t8«ft 
h 4 1 bWI4BWe«TfttKR«S<xTV>* . 
[ 0 0 1 5 ] rt?y« 2 Hi, II 1 *yFp«eaaBB2 
5t«lW6^MJ v7"9-f >-5 5k. f««K2 
6, 2 6SrflWW*XbUyr9-rv5 6, 57k£# 

6m*ftLxm.mzmifcztitzm%i,i 1 . li2^ 

WLTV^I,. Xh'j777-f >56, 5 71«-*l«ltt 
S&IPL13, L14Sr*LTV^S. HS8SBL1 1~L1 
414, ^mja^K^^K^LTfc 1 ?, l/m&lz 

m-tiKsn&mixm. mm^i 1 kLi 3M 

UICSIK^ L 1 2 b L 1 4 ti, Ztlt'tiy- V 4 1 

1 1 k L 1 3Mtf(CtllMR(L 1 2 t L 1 4(**tl?MI 

[00 16] Xh'J -y7'7^y5 50HSI^L1 1<0- 
S5 5 a(i^*x- h 4 1 c7)?rjacO#HUffl!l^SiaiU, 

«5 5 bti!8m#x-h4 iw«t»*awcaBsnTB! 

JfcSgkS<lTV>S. Xh'J775^f y5 50tgS&gBLl 

2 5 5c (if^frv— h 4 1 «0?r2cOlHIl{CSItti 
L, flfcSg5 5d(ih'T*-^6 0S:^LT?iait«fii4 
3tS»S<lTV^. ?IH3t«ffi4 3«-ffi4 3a{i^ 

[00 17] XhV vr^^y5 6com^hl3cr)- 
ffi 5 6 a ttWtttS'- b 4 1 cD^filicOjaot^ 0 
ttSt, flfi«85 6b{it*r*-;l'6 0^LT5ia5L«fii 
4 2fc««S<lTV^. ?ltiiLSfii4 2<7)-ffl4 2a(i 
Sm*>'-b4 l<0*fll<0iawt«*KaiiJLTV^. X 
b 'J •yT5>f > 5 7»1!»»L 1 4 «-S5 7 atif^m 
*i^-h4 lW»a«jfl«)«WitatajL. fB!ffi5 7b(i 
b'T*-;U6 0£^LT3iaiLm®4 4KJg^£flTV% 
?ltilLflffi4 4cO-3S4 4a{ii^m{i|£x-h4 1«0 

[00 18] ^5^K18ffi6 1~6 3(41M*>— h4 
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6 3 aummfay- b 4 1 comm<mco^i,znai ix 

US. ^yb'«S&6 1 6 2OGH0IM&SL 1 1 fcL 

1 3* { g2B$il. ?v> b'««£6 2 1 6 3^iaCttKtf 
LI 2fcL14*<EB3iVOv&. Z.tlt><7)?5y\ t n 

m 6 1 ~ 6 3 f±sjg&«-&aiia 2 0 A^i^t l 

T , X b U y 7*7 -i>55, 56. 5 7*>£>f9r5gcoS0g 

[ 0 0 1 9 ] MIHRtt, 1 1 ~L 

14fc£TJIfc*R*tt5'-M 1(c»jSI/CV>4#. 
1 1 k L 1 2 SrH-fSmttv— bJ:fc»JSU 

*>o, im&L 1 3 1 l 1 4 zm-mm#y- h±izm 

[00 20] jm-£jKlilKtt2 2(i % 18«ttx-b4 
lco#mffflt^W^*X7^;U^2 8SrgS®L. HfflSfcn 
-/■?x:m;H>2 7£ffigl/0*£. A>f;U7-(/^ 

2 8*>34;l'L2tt. «t«3-(;^^-y9 
1, 9 2*tT*-7l'60*^LT««WC«SttLfcfc 
KX'hh. ?4)VMVW'->9l<D-3§>9 1 ateiS* 
frv— b 4 1 C0*21^fiffl!llcliai L, 3 4 /^tt^? 
-y 9 20-SS9 2 aliRttttS'- b 4 1 tf>¥il5ilf0j2 

0>3-f/H.lli. 34;P^^-y9 3. 9 4£t*7 

*->\s6ozitixm%mz8mitzi>(ox'b&. 34 

;PgftA-?-y9 3<9-i89 3afif$m>— b4 \<T> 

mnmn&gvizmmi. a<i/vmw-y9 40> 

-Sg9 4 a JifSmttv- b 4 1 Wfiffl^lHIStSaj LT 

[00 2 1 ] ZXV=rV*mMil 1 , 73, 74, 7 6te 
Mt#>- b4 l $r&//C#|tfjU i\4>*X7<fr92 

«87 2, 7 3, 7 5, 1 6\mWki'-YA\Z&A, 

ayf^tli7 6, 7 7, 7 8, 7 9tefMfti' 
-b4 l£gW/Ctt|6]U A-fyC*7*;l^2 8tf)flHl 
Sffl3yry-9-C5$rffl«tTVM). 3Vf>tti7 
1, 7 4<0-«7 1a, 7 4aiif^«*v-h4 lcDS 

mmmizmmi. 3y?y*rm2. 750-^7 
2 a , 7 5 aimnfa y- v 4 1 <n^mm<rm<n-g% 0 

fcggaJLTV^. ttz. •3y : fy*mMkl 3 , 7 6,7 
8C9-Sg73a, 76a, 7 8 atiJMftv- b4 1 CO 
tfflOJUBItStti U 3yfytti7 7, 7 9t9-S$ 

7 7a. 79 atiSHS*^- b 4 1 W£fflc^£fijfflKS 

[00 2 2] §<c>K. 3yf>t«i8 0, 8 UilM 

ft^-b4i£8M/cfcffoLs u->^x7 ov9ii<r> 
wmmm^y ; ry*)-c2zmjSLLx\^ . ayryw 

m82. 8 3fcm**5'-b4 1*^T*WlU o- 
;«7 <tv9Z7<n*<\ yayfyy-c lSrfMbTV^ 
i. 3>-Ty^f«ffi8 0O-^8 0a(ifSS(*:x-h4 



1 alifSmv- b4 1033{IcDi2<0^9KfSaiLT 
OS. ifc. 3yryirBffi8 2co-^8 2a«f^l;«s 

y-h4 lco^fflcoaw^soicsiaiL, ^yfyfi 

S8 3 8 3 ati^mftv— b 4 1 cr&ffimcomco 
+*(CjiajLTV^4. ^ltiiL«®4 2~4 4, Xb'J-y 
^5 5~5 7&^5yFmffi6 l~6 3*i, X 

iu Ag-Pd, Ag, Pd, Cu*w>WBa>fc$r*. 

[0023] &y- b 4 1 im*mizhti. -ftmizm 
mtizztizx*). msiz^-txoizmm^ioot 

3 2a, 3 4 > YWf-G 1 *^ 

J*3*U «liOMtmc<iTOfiWf3 2b, ^FTffift 
WF3 3fttf/9>'F^Gl#»j£$*l'n*S. S 
1ft 1 0 0«&&O«iBttt+ltt«T3 5-3 8tfB& 
ZtlX^i. 5g^32a~38. GlltV^^'J^ 
&*^*>*8;fc:J:oT#J«3*U Ag- 
Pd, Ag, Pd, Cu, Cu-&&$0)tt®frt>%h. 
[ 0 0 2 4 ] ^ffifi-fSSB^ 2 aJiX b U y 7y4 y 5 
6C0SggP5 6 aCUfcWCSIfcSi'U TlWi-f SHF 3 2 
b^lHJ L-«S4 4 0«g54 4 a 

^^mm^m-i 313.? y^y^-mm 1 . s 

8 1a, 8 2aatf3 4/WWc/^->'9 3«*l»9 3 
afcTtSW9tC««t'*l. ^ I F««^-*l i 3 4(i3yT> 
-9W7 2, 7 5<73SgB7 2a, 7 5 a tc*t5S(Wfc:Sgtt 
Six, ^?yH«^GU43'fn^M(c/^->'9 2<0« 
gR9 2a, 3yr>"tSli8 3C0ffigB83a 1 XhU-y 
T74y5 7c0ffigP5 7a&W r 7'7yh'«ffi6 i~6 3 
OffigK6 1 a~6 3 a t«««(CfiNStS*lTV^. 

[002 5] ttis 5\iayry 

1, 74, 80O3^71a, 74a, 80a, 34/W 
»f^-C^-y 9 40SfWS9 4 a#.tfX b »J yT'^'f V 5 
5c9H88nKL l 2<73fflgK5 5 ctcHSWfcS-igSfi. + 
W&?3(>{&AVVv ?v4y5 5<nmi5 5amf^\ 
ajUTO4 3»*l»4 3afc:««WtC««S<l. +Jtt® 
^3 7ti3yr>" , 7-mffi7 3, 7 6. 7 8cO«SB7 3 
a, 7 6a, 7 8afc«JWfc««S*U +^^3 8 
Ji3 yry+r%W 7, 7 9<03ggB7 7a. 7 9 aRtf 
04iVmWW-y9 1 CT)SggP9 1 aK«SvfW=8i^$ 

[0026] iS)Sjft«^p D n 2 0 AOmmW^H4?r^^ 
•TS*^, SWKi'- b 4 1 COJi^X b 'J y7°7-< > 
5 5~5 7<O54vHS:S:^-6itfcJ:0. USSSflLl 
1 fc L 1 3«rac0«il^. MVt, «»»L 1 2 k L 
1 4 co^<7)«m^-^S:P§-r S i k tfX'% h . 

[0027] mnm^mm^&2 o Acowm&s 
2\*7rc$777X'hh. mmi 05&VI 0 6#, -e 

il*flffifflfflijaS?»«* < 4 50MHzk900MHzC0 
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J*7>hyyxi 0<9jIj&#ttS2 1 itWitXsffiLX 
^6 (.&H10 7. 1 0 8#BS) . ft&W^yVhyV 

&»£85.ft2 0 Alitffc • £fi!cII]S&gB2 2fcTft#£# 
Kl/0**fc*>. T-*mfiMm$2 5?<7)m j $<r)mtltf 
Mltl. #5 0% («*»7. 2dB*»fe3. 6dB 

[ 0 0 2 8 ] «r*J . *Jfifflt«**ffla«'&lilBftVi« 
[0029] S^fc, ffl3tM0HHi, • £J*Oflft 

[ o o 3 o ] friE^»«{ill*n D n«o^s-^Jt 
OttJtTSSfpt-Ti.. Sfcfc. UWeSttUBJIMi. *fr# 

x httmmmm&mBix&mmmmm- & . 



i o o 3 1 ] ttz. ft®. ■ ^mmuzmmhoyr 

#o*iBfclt3g? & J: 3 fc l/t J: 
[0032] 

izxtm. iM <&f$.is\mzxm^<?&m&wift®. 
zlx^z>cdx\ ^mtmx'<7)m*Tcomix&wz-z> z 

[0ffi<OfS#fcfjt>D§] 

[01 ] ^mmhmmwm^mco-mimmi:^ 
■twmmmm. 

[02] 0 1 <7)B8S»i££3f**«Ji£fcffi»«£fflfift 
<O#j»fSHS0. 

[ 0 3 ] 0 2 fc* L£«JIS«jg^1^ I a<^fi$l8 
0. 

[04] 0 2 LtzmmwimMmm£%&cr>ffi®im 
[05] ^*wn'5 >- i- y >xcr>mmmwm* 

2 1-J<yyffi 
2 5 

2 6- : mmm 

27-v— nxy 4)V9 

4 l-RCfts'-h 

55 — 57 -XYV -/Ty-iy 

10 0-»JBffr 

LI 1-L14-WMU 



[01 ] 



[03] 
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